http:// www.delphion.com/ cgi-bin/viewpat.cmd/ JP580 1 5274 A2 




(11) Publication number 58015274 A 



Generated Oocument. 

PATENT ABSTRACTS OF JAPAN 



(21) Application 56113236 
number 

(22) Application date: 20.07.81 



«1) Intl. ^Q^L 29/78 H01L 27/12 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated 
contracting states: 



28.01.83 



(71) 



TOSHIBA CORP 



Applicant: 
(72) Inventor TAGUCHI SHINJI 

(74) 

Representative: 



(54) MOS 

SEMICONDUCTOR DEVICE 
AND MANUFACTURE 
THEREOF 

(57) Abstract 

PURPOSE: To obtain an MOS 
semiconductor which does not 
generate substrate floating effect 
without decreasing the integration 
by disordering at least a part of 
crystallinity of a p-n junction 
except the surface of a 
semiconductor region of the p-n 
Junction formed between a 
substrate region and an impurity 
region. 

CONSTITUTION: A single crystal 
silicon region 42 and a field 
oxidized film 44 are fored on an 
insulating substrate 40, and an 
Si02 layer 46 is further formed. 
After a resist 48 is then 
accumulated, it is selectively 
etched to form a hole 50 reaching 
the layer 46. Thereafter, Si ions 
are injected under the conditions 
of accelerating voltage of 1 90keV 
and dosage of 1 x 1016/cm2. 
Under these conditions, projected 
resin RP is 2.952&angst; and is 
disposed at the boundary 
between a silicon and a sapphire. 
Accordingly, a crystalline 
deterioration region 52 is formed 
in the boundary between a single 
crystal silicon region 42 and an 
insulating substrate 40 of the 
sapphire. In the region 52, the 
lattice defects exist more 
conspicuously in the single 
crystal silicon region 42 around 
the periphery, and the crystal 
orientation is disordered. 
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From line 1 of the lower right column on page 3 to line 6 of the lower left 
column on page 4 

Figures 5a to 5e illustrate steps of fabricating the SOS/MOS FET 
according to the present invention. As shown in Figure 5a, after a single 
crystal silicon layer is formed on an insulating substrate 40 made of 
sapphire and is pattemed, field-oxidization is performed to form a single 
crystal silicon region 42 having a thickness of 0.3 // m and a field oxide 
film 44 having a thickness of 6700 A are foremd. A Si02 layer 46 
having 500 A to be as a gate oxide film is formed on the single crystal 
silicon region 42. 

Next, as shovm in Figure 5b, after a resist 48 is deposited, a part of 
the resist, which is located on fi-om a source formation region to a portion 
where a substrate region is to be formed, is selectively etched, to form a 
hole 50 reaching the Si02 layer 46. Further, Si ions are implanted under 
the conditions that an acceleration voltage is 190 keV and a dose amount 
is 1 X 10^^/cm^. A projected range Rp is 2952 A under the condition and 
it is located at an interface between silicon and sapphire. Accordingly, as 
shown in Figure 5c, a crystallinity degraded region 52 is formed at the 
interface between the single crystal silicon region 42 and the insulating 



substrate 40 made of sapphire. In the crystallinity degraded region 52, 
more lattice defects appear than in the single crystal silicon region 42 
therearound, and a crystal orientation is disordered. 

Next, after the resist 48 is removed, polysilicon is deposited on the 
entire face thereof and is pattemed to form a gate electrode 54. In 
addition, the Si02 layer 46 is etched to form a gate oxide film 56 (Figure 
5d). Next, as shown in Figure 5e, an impurity is heavily diffused into the 
single crystal silicon layer 42 to form a source region 58 and a drain 
region 60. A silicon region, which is sandwiched between the source 
region 58 and the drain region 60, becomes as a substrate region 62 where 
a channel is to be formed. 

The crystallinity degraded region 52 in which Si ions is implanted 
is extended into the source region 58 and the substrate region 62, and the 
p-n junction 64 is formed in the crystallinity degraded region 52. 

The crystallinity degraded region 52 thus formed becomes 
amorphous or of polycrystal silicon at forming source/drain regions, and 
the p-n junction, which is formed at the interface between the source 
region 58 and the substrate region 62, is electrically degraded. Further, 
the orientation is poor and a relatively large amount of leak current is easy 
to flow. 

In the above embodiment, such an acceleration voltage for Si ions 
implantation is employed so that the projected range Rp is formed at the 
interface between the silicon region 42 and the insulating substrate 40 
made of sapphires. The object thereof is to make only the vicinity of the 
interface between the silicon region 42 and the insulating substrate 40 



amorphous or of polycrystal silicon and to keep the portion around the 
surface of the silicon region 42 monocrystalline. When ions are 
implanted under the above conditions, an optimum state can be obtained 
since no change is caused in a region where a channel is to be formed on 
the surface portion of the silicon region 42. However, in the case where 
the polycrystal silicon surface of the silicon region 42 results in only a 
slight reduction of gm, which involves an insignificant problem, it is 
possible to employ an arbitrary acceleration voltage. 

AA^en the amount of implanted ions is too small, no influence 
thereof is observed. On the other hand, with the amount is approximately 
1 X lO^Vcm^, the crystal state is disrupted once but then, becomes single 
crystal by the thermal treatment performed thereafter. Therefore, the 
amount should be set to be 5 X 10 /cm or more. 

Additionally, it is preferable that the crystallinity degraded region 
is extended into a substrate neutral region to be formed in the substrate 
region in order to effectively eliminate a floating substrate effect. 
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